Chemotactic peptide induces cAMP elevation in human neutrophils by amplification of the adenylate cyclase response to endogenously produced adenosine.
The transient increase in human neutrophil cAMP levels induced by the chemoattractant N-formyl-L-methionyl-L-leucyl-L-phenylalanine (FMLP) is shown to be caused by amplification of adenylate cyclase response to endogenously produced adenosine. The FMLP-stimulated increase in neutrophil cAMP was potentiated markedly by a nonmethylxanthine cAMP phosphodiesterase inhibitor (Ro 20-1724). By inhibiting the degradation of newly formed cAMP, Ro 20-1724 rendered the FMLP-induced cAMP elevation persistent rather than transient. The role of endogenously produced adenosine in this phenomenon is demonstrated by the ability of either adenosine deaminase or theophylline, an adenosine receptor antagonist, to prevent FMLP-stimulated cAMP elevation. The general nature of the FMLP-potentiated cAMP response is indicated by the finding that FMLP-treated neutrophils, in the presence of exogenously supplied adenosine deaminase, exhibited augmented cAMP generation in response to three different types of receptor agonists: 2-chloroadenosine, prostaglandin E1, and L-isoproterenol. Moreover, like the neutrophil cAMP increase caused by FMLP alone, the ability of FMLP to augment cAMP response to 2-chloroadenosine in adenosine deaminase-treated cells was short-lived and declined after 1.0 min of exposure to FMLP. Preincubation of neutrophil suspensions with the adenylate cyclase inhibitor SQ 22,536 completely prevented FMLP-induced cAMP generation. Furthermore, when neutrophil suspensions were preincubated with concentrations of Ro 20-1724, which apparently maximally inhibit cAMP phosphodiesterase, a 30-s incubation with FMLP still resulted in substantially elevated cAMP levels. It therefore appears that FMLP raises cAMP by activating adenylate cyclase rather than inhibiting cAMP phosphodiesterase.